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dysregulation will decrease the need for maladaptive behaviors that are employed to regulate emotions, such as self-injury (Gratz, 2007) . Despite research documenting a strong association between emotion dysregulation and non-suicidal self-injury (Gratz & Chapman, 2007) , there is a notable lack of research on the relationship between NSSI and Theory of Mind (ToM).
Theory of mind is the specific ability of people to attribute mental states, such as intentions, emotions, desires and beliefs, to themselves and others in order to explain and predict behavior (Premack & Woodruff, 1978) . The understanding of mind is one of the most important attainments in childhood which allows children to function socially and to distinguish accidental and intended behavior, wishes and reality, truth and deception (Bellagamba, Laghi, Lonigro, & Pace, 2012; Bellagamba, Laghi, Lonigro, Pace, & Longobardi, 2014) . Thus, theory of mind is fundamental for the understanding of the social world and engaging in human interactions. The difficulty to mentalize and to have emotional awareness, that are part of ToM, have implications for several severe personality disorders (e.g., borderline personality disorder) as well as psychological problems deriving from the low capacity to think about mental states (Allen, Fonagy, & Bateman, 2008) .
In a recent study, Sharp and colleagues (2011) have investigated the mentalizing capacity in adolescents with borderline traits, and this is the first study to evaluate the impairment of mentalizing in BPD considering, specifically, its potential dysfunctions such as "hypermentalizing" (excessive, inaccurate mentalizing) which result in an incorrect and reduced attribution of the mental state rather than in a complete absence of ToM. The results of this study have shown that neither the undermentalizing nor its complete absence are linked to traits of borderline. Instead, the hypermentalizing (i.e.excessive interpretation of mental states) is strongly associated with the traits characterizing borderline adolescents.
An assessment of ToM in NSSI could be important, since recent studies have produced evidence to suggest that individuals who engage in NSSI have significant difficulties with managing specific mental states, i.e. emotions. It is generally assumed that NSSI often represents a dysfunctional form of emotional regulation (Klonsky, 2007; Klonsky, May, & Glenn, 2013; Nock & Prinstein, 2007) ; Fonagy and Bateman (2008) suggested that mentalization may be temporarily inhibited by intense emotional arousal. NSSI can be considered as a maladaptive coping strategy to regulate and control emotion (Di Pierro, Sarno, Gallucci, & Madeddu, 2014; Gratz, 2007) , and it is performed with the intent of alleviating negative affect (Klonsky, 2007) ; similarly, an increased mentalization might reduce NSSI behaviors.
Since ToM allows psychic and symbolic representation of one's own internal state and at the same time it serves to regulate and control one's emotions, increased mindfulness, defined as attentiveness to present experience, may serve to reduce the symptoms of NSSI (Lundh, Karim & Quilisch, 2007) . Lundh and colleagues (2007) demonstrated the association between NSSI and mindfulness, using
The Mindful Attention Awareness Scale (MAAS) that was constructed by Brown and Ryan (2003) to assess individual differences in the frequency of mindful states over time, defined as attention to and awareness of what is occurring in the present. This study found self-injurers to have lower mindfulness than non-selfinjurers. In another recent study, Rossouw and Fonagy (2012) examined whether mentalization-based treatment for adolescents (MBT-A) was more effective than treatment as usual (TAU) for adolescents who engaged in self-harm behaviors. The authors determined that MBT-A may be more effective than routine care in reducing the recurrence of self-harm behavior as well as depression. However, this study considered self-harm acts from a broader perspective without distinguishing between suicidal and nonsuicidal intentions.
Despite a growing body of research on the clinical correlates of NSSI in adolescents, to date there has been limited research to examine the relationship between ToM and NSSI and mentalizing capacity comparing adolescent inpatients with healthy adolescents. In particular, to the best of our knowledge, no previous studies have provided an articulated assessment of ToM abilities in NSSI patients.
A large amount of research has highlighted the complex nature of ToM (Bosco, Colle, & Tirassa, 2009; Laghi, Cotugno, Cecere, Sirolli, Palazzoni, & Bosco, 2014; Lonigro, Laghi, Baiocco, & Baumgartner, 2014; Tirassa & Bosco, 2008; Tirassa, Bosco, & Colle, 2006a; 2006b ) and hinted at the possibility of breaking it down into different aspects or components (Abu-Akel, 2003; Vogeley & Fink, 2003) . Nevertheless, the classical ToM tasks (see for example Wimmer and Perner, 1983; Happé, 1994; Baron-Cohen, O'Riordan, Stone, Jones, & Plaisted, 1999 ; but also see more recent tools such as Sivaratnam, Cornish, Gray, Howlin, & Rinehart, 2012; Hutchins, Prelock & Bonazinga, 2012) focus on a specific component of ToM, called thirdperson ToM, i.e. the ability to reason about another person's mental states, overlooking first-person ToM, i.e. the ability to reason about one's own mental states (see Nichols & Stich, 2003) .
Another important distinction made in the literature is between first and second-order ToM. First- (Chiavarino, et al., 2015) . In all the above mentioned studies Th.o.m.a.s. has demonstrated to be an useful clinical instrument, able to discriminate between clinical and healthy participants, it has offered the opportunity to directly compare and observe various patterns of performance to several aspects of ToM and it also showed a good inter-reability.
Globally, these studies testify the opportunity to use Tho.m.a.s as a tool capable to assess and compare different ToM components in clinical population.
To summarize, the present study was designed to address the existing gap in the NSSI literature and provide additional information about NSSI in the clinical population of adolescent inpatients. The key issue is whether a focus on theory of mind abilities is useful, i.e. provides an appropriate domain for therapeutic intervention (Fonagy, Bateman, & Bateman, 2011).
Study Aims
The purpose of our study was to describe the phenomenological aspects of non-suicidal self-injury in a clinical sample of NSSI adolescents. The comparison between a clinical sample of adolescent psychiatric inpatients and a control group may add information for theoretical and clinical models of NSSI. More specifically, this study aimed to provide an articulated assessment of these patients' theory of mind abilities. Since there is little empirical evidence regarding the ability of NSSI subjects to perform theory of mind (ToM) tasks, we wanted to explore different facets of theory of mind abilities, i.e. first vs. third person ToM, first vs. second order, egocentric vs. allocentric perspective, in order to gain a better understanding of the complex nature of this behavior. Additionally, we wanted to explore whether performance in ToM tasks: i) might be significantly related to both the type and frequency of self-injuring behaviors; and ii) to attitude toward life and death.
Methods

Participants
The participants for this study were adolescents consecutively admitted to a psychiatric inpatient unit (XXX, for blinded review) that specializes in treating severe behavioral problems and psychotic episodes. All youths who presented NSSI over a 12-month period preceding admission were included.
Information collected during the clinical assessment included duration of illness, past medical history, and demographics. Each patient was evaluated by one of two senior clinicians who established whether they met the inclusion criteria listed below and whether they had engaged in repetitive NSSI according to the proposed DSM-5 criteria for a NSSI condition. Diagnosis of NSSI was made according to the criteria proposed by DSM 5 (Conditions for Further Studies -section III; APA, 2013), screened using DSHI (Deliberate Self Harm Inventory), and R-NSSI-Q (Repetitive-Not Suicidal Self Injury-Questionnaire): on 5 or more days, in the last year, the individual engaged in intentional self-inflicted damage to the surface of his or her body, without suicidal intent (criterion A); the individual engages in the self-injurious behavior with the expectation to obtain relief from a negative feeling or cognitive state, to resolve an interpersonal difficulty, or to induce a positive feeling state (criterion B); the intentional self-injury is associated with interpersonal difficulties or negative feelings or thoughts, an antecedent period of preoccupation with the intended behavior that is difficult to control, or thinking about self-injury that occurs frequently, even when it is not acted upon (criterion C); the behavior is not socially sanctioned (criterion D); it causes clinically significant distress or interference in interpersonal, academic, or other important areas of functioning (criterion E); and it does not occur exclusively during psychotic episodes, delirium, substance intoxication, or substance withdrawal (criterion F). The diagnosis was corroborated using the Italian version of the types). Additionally, for the clinical sample, we performed correlations to investigate the relationship between the Total Th.o.m.a.s score and Attraction to Life, in terms of both the type and frequency of selfharming behaviors.
Results
Demographic and clinical characteristics
All individuals in the clinical sample had performed more than 5 NSSI in the previous 12 months and obtained a score above the cut-off (mean= 31; SD= 4.24; range: 22-39) for The Repetitive Non-Suicidal SelfInjury Questionnaire. Consistent with past research on NSSI within clinical samples of adolescents, most of them (N=18) reported using at least two different methods to injure themselves, with the most commonly endorsed methods (see Table 1 ) being cutting, head-banging, and interference with wound healing. Table 1 provides information both on the frequency of each NSSI behavior among this clinical sample and on the reported age of onset for each of the NSSI behaviors.
---------------Insert Table1 about here---------------
ToM performance in NSSI subjects and Controls
The ANOVA showed a significant group effect on all theory of mind dimensions and on the subscales, where the NSSI group achieved significantly lower scores than the controls, as reported in Table 2 .
---------------Insert Table2 about here---------------
Focusing on the NSSI group's performance on the Th.o.m.a.s., we conducted a within-subjects ANOVA with four levels on within-subjects factors (scale type: A, I-Me, first-person ToM in an egocentric perspective; B, Other-Self, third-person ToM in an allocentric perspective; C, Me-Other, third-person ToM in an egocentric perspective; D, Other-Me; second-order ToM task). We found no significant differences in the NSSI subjects' mean scores on the four individual scales, F(3,76) = 1.09, p = .36. We did not find any significant differences between the NSSI subjects' mean scores on the three individual Th.o.m.a.s. subscales (Awareness, Relation, and Realization), F(2,57) = .30, p = .74.
Focusing on the control group's performance on the Th.o.m.a.s., we found significant differences in subjects' mean scores on the four individual scales, F(3,76) = 18.93, p < .001. In particular, post hoc pairwise comparison (Bonferroni corrected; p<.01) revealed that the subjects scored lower on scale D (I-Me), which investigates second-order ToM, than on scales A, B, and C. There were no significant differences between the latter three scales.
We found significant differences between the control subjects' mean scores on the three individual Th.o.m.a.s. subscales (Awareness, Relation, and Realization), F(2,57) = 10.06, p < .001.
In particular, the post hoc pairwise comparison (Bonferroni corrected; p<.01) revealed that the subjects scored lower on the Realization scale than on Awareness and Relation, which did not differ significantly.
Additionally, Mann-Whitney U-tests were conducted to examine differences between the two clinical groups for the occurrence of multiple types of self-injuring behaviors (1-4 vs. 5-11 types). The results revealed that adolescents with high diversification scored lower (M=1.70; SD=.53) on scale D (I-Me) than subjects with low diversification (M=2.40; SD=.81; Z=-2.01, p<.05).
Theory of Mind, self-harming behaviors, and attitude toward life and death
The total ToM score (overall Th.o.m.a.s, score) was negatively related to Attraction to Death, in terms of both the types and frequency of self-injuring behaviors, and it was positively related to Attraction to Life, as reported in Table 3 .
---------------Insert Table 3 about here---------------
Discussion and Conclusions
To our knowledge this is the first study to investigate the relationship between mild or severe NSSI disorder diagnosed according to the DSM-5 proposed criteria and Theory of Mind comparing a clinical group with a non-clinical control group of adolescents. We examined DSM-5 criteria for an NSSI disorder in female inpatient adolescents. As we expected, our findings indicate that in the clinical group, adolescent inpatients showed more than one type of NSSI and displayed a repetitive modality of these behaviors. The most reported method was cutting (i.e., cutting wrists, arms, or other parts of the body); this datum is consistent with the majority of studies that have shown this modality to be more frequent among girls who These findings suggest that adolescent inpatients with NSSI are more likely to have a pervasive and comprehensive ToM impairment than adolescents in the control group. Self-injury inpatients find it more difficult to be aware of their mental states, i.e., emotions, desire and beliefs and physical sensations, to adapt to these and adopt effective strategies to achieve a desired state, that is, to reduce their psychological suffering. Conversely, in the control group the differences that emerged belong to a profile of the typical adolescent phase of development for which the more complex mentalizing abilities, such as second-order ToM (Scherzer, Leveillé, Achim, Boisseau, & Stip, 2012) are not yet completely acquired (Bosco, Colle, De Fazio, Bono, Ruberti, Tirassa, 2009 ; for a review see Brizio, Gabbatore, Tirassa & Bosco, 2015) .
However, considering that no other studies have exhaustively examined ToM in patients with NSSI disorder, it is not yet possible to make a comparison between our results and those of other investigations.
Nonetheless, we observed that some characteristics of ToM abilities in NSSI patients are similar to those of patients with other different disorders, e.g. eating disorders, which frequently co-occur with NSSI (Claes, Klonsky, Muehlenkamp, Kuppens, & Vandereycken, 2010; Muehlenkamp, Claes, Peat, Smits, & Vandereycken, 2011) . Specifically, our findings are similar to those of a recent study (Laghi et al, 2014) exploring the different dimensions of ToM in patients with eating disorders (i.e., bulimia nervosa, eating disorder not otherwise specified in the form of subthreshold bulimia nervosa). The results of this latter study highlighted an overall impairment of ToM abilities, with patients with eating disorders performing less well than control subjects on the Th.o.m.a.s. scale, in particular on scales B and D as well as on the Awareness and Realization subscales. Nevertheless, patients with eating disorders showed a less severe impairment of ToM in comparison to NSSI patients.
It has been argued that NSSI may contribute to later suicidal thoughts and behaviors (Nock, Joiner, Gordon, Lloyd-Richardson, & Prinstein, 2006) and that it plays a role in the development of the acquired capability for suicide because the pain tolerance, combined with a desire to die, might increase the risk of lethal self-injury (Joiner, Di Ribeiro, & Silva, 2012) . Nevertheless, an important distinction should be made between NSSI as an act to preserve life as a way of terminating an intolerable emotional condition (Klonsky, 2007) or alleviating negative affect (Gratz & Chapman, 2007) , and suicidal behavior disorder that is considered a pathological condition characterized by the presence of one or more suicide attempts (Klonsky, May, & Glenn, 2013) .
In line with such perspective, the present findings show that the clinical sub-group reported a severe self-injury, -i.e., at least 1 NSSI act that required surgical treatment or NSSI acts over 12 or more days using a single method or NSSI acts over 8 or more days using more than one method (APA, 2013) -with sub-threshold depressive symptoms, suicidal thoughts and anhedonic traits. Our results are in line with a previous study (Ferrara, Terrinoni, & Williams, 2012) in which the patients were found to have an impaired ToM profile similar to that of the participants in the present study.
Also in line with the study by Ferrara et al. (2012) , our results showed that performance by our participants on the MAST scale of Attitude toward life (AL) was positively related to their total ToM score and that performance on the Attitude toward death (AD) scale was related to a higher frequency and diversification of NSSI.
Some limitations of the study must be pointed out. Firstly, the relation identified in the study is correlational and not causal. For this reason, this study represents only a first step in understanding the key components of mindreading abilities as protective factor in NSSI adolescents. Secondly, the results of this study could thus be considered as a pilot study. Further research is required to replicate and confirm these findings considering a larger sample of NSSI adolescent inpatients. Thirdly, because of small sample, it has not been possible to consider potential covariates in the research design, as for example sociodemographic variables.
